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Abstract 
Traditional brick-making industry – traditional kilns that use firewood as burning fuel have been assumed to be energy-inefficient 
and polluting and may have negative influence on global warming and environmental sustainability. This study was intended to 
investigate small scale traditional brick-making owner’s perception on firewood usage in relation to environmental sustainability. 
Ten small scale brick-making owners were selected randomly to be depth-interviewed. 
The results reveal that brick-making owners have had awareness on environmental issues and realize the drawback of firewood 
usage but, they find that it is still difficult and expensive to find another source fuel to fire their brick kiln. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Global warming has become the main concern of environmentalists as well as other related stakeholders (Alam & 
Starr, 2009; Baird, 2009; Bhattacharjee, 2010; Lastarria-Cornhiel, Feijoo, et al., 2012). Environmentalists claim that 
the global warming has created  bad condition of environment. The global warming is predicted to worsen environment 
and life quality of all creatures (Blom,  Sunderland, et al., 2010; Gonzales, Gallan et al., 2011). Global warming means 
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increase in world’s surface and environment temperature due to greenhouse effect (Bhattacharjee, 2010). In such 
situation, many aspects of environmental deteriorate and all of life creatures including human being face difficulties.    
Although the global warming may be caused by environmental natural condition such as volcanoes activities, 
human being business activities such as fossil fuel usage in transportation and manufacturing sector also stimulate the 
increasing of the global warming (Alam & Starr, 2009; Baird, 2009; Bhattacharjee, 2010, Blom & Sunderland, 
Gonzales et al., 2011). The fossil fuel burning activities release CO2 in the air and create glass-effect condition and 
gradually increase heat intensity in the world. The continuous release of carbon emission potentially degrade 
environmental condition (Agrawal & Ostrom, 2008). 
One of the human being business activities that is claimed to be environmentally unfriendly is the usage of firewood 
in traditional brick making industry (Alam & Starr, 2009; Wood, 2005).  Using firewood in brick-making industry – 
traditional kilns that use firewood as burning fuel have been assumed to be energy-inefficient and polluting and may 
have negative influence on global warming and environmental sustainability (Alam & Starr, 2009; Wood, 2005).  
The traditional brick making industry has a positive influence in supporting construction development and source 
of income for micro and small scale business owner as well as create employment for uneducated and unskilled labour 
(Alam & Starr, 2009). Micro, small and medium enterprises have historically been the main players in domestic 
economic activities (Ekoputri, Widyadari, et al., 2007; Tambunan, 2008; Tambunan 2010), especially as large 
providers of employment opportunities, and hence as generators of primary or secondary sources of income for many 
households (Beck, Demirguc-Kunt, et al., 2005; Tambunan, 2010; The World Bank, 2011; Woo & Hong, 2010). 
Demand for brick is increasing in accordance with development of construction activities, so the industry is potentially 
generate employment (Franco, Cushman et al., 2004; Wood, 2005). As the brick making process is a labour intensive 
industry and does not need skilled labour, the industry is an alternative source of employment in the long run period 
for uneducated person.  
The use of firewood in the traditional brick making industry, however, threats environmental sustainability (Baird, 
2014; Blom, Sunderland et al., 2010) and speed up global warming phenomenon (Alam & Starr, 2009; Manton, Health 
et al., 2011; Thahir, 2010). Using firewood kilns will use large quantities of wood and lodge that could lead to 
deforestation (Agrawal & Ostrom, 2008; Beamish & Donovan, 1993; Manton, Health et al., 2011). Approximately 3 
m3 of firewood is needed to fire 1000 bricks (Beamis & Donovan, 1993) which means around 30 m3 to produce 10000 
bricks. Consequently, much firewood is needed in producing bricks. 
Traditional brick-making process around Gowa regency uses firewood which mainly comes from Jeneberang 
watershed forest area . Although no research has been done to study the relationship between firewood usage and 
activity of tree cutting around the Jeneberang watersheed, the upstream of Jeneberang River are becoming critical 
(Thahir, 2010). Assuming that 10000 bricks are produced a day, so around 30 m3 wood are needed a day which means 
many trees are to be cut.  
In order to minimize the usage of firewood or at least finding more sustainable source of firewood in the brick 
making process, the traditional brick producers need environmental producing practice awareness (Al-Abdulah, 2009). 
The environmental sustainability awareness will lead the brick producers to do their business by considering all 
negative impacts of their producing activities on environment (Agrawal & Ostrom, 2008). So, the awareness is very 
important for doing environmental friendly business.  
The first step to assess the awareness of the brick producers is to investigate their  perception on firewood usage 
during brick production process (Gonzalez, Galan et al., 2011). Individual opinion on certain circumstance will lead 
to certain behavior either environmentally friendly or unfriendly (Desser, Ulbeck et al, 1989; Gonzalez, Galan et al., 
2011). The opinion will create unconciously effort to act in responding to certain avitivity (Premak, 1990) and 
transform the practice of production (Sorfontein, 2006). 
The study is intended to assess environmental awareness of traditional brick producers around Jeneberang 
watersheed. The research questions relate to the brick producers’ perception of firewood usage on environmental 
impacts. Finding the brick producers’ perception on firewood usage will be very useful in order to identify some 
alternatives actions to create environmentally friendly brick making activities.    
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Research model development 
Previous education and experience determine how an individual thinks and sees. Perceptions on environmentally 
brick production process exists from two main source namely previous education and work context (Beamish & 
Donovan, 1993). Previous educational experiences open an individual way of thinking for a phenomenon and 
stimulate scientific creativity to solve  relate problem (Lastarria-Cornhiel et al., 2011).  Educational experiences 
broaden an individual knowledge and deepen her/his understanding. So, if during education process, an indvidual 
learn how important forests for sustainble invironment, she/he will have favourable perception on trees and forest 
environment. Individual education influence opinion on certain circumstance relate to environmental (Desser, Ulbeck 
et al, 1989; Gonzalez, Galan et al., 2011).  
Work context is also may determine perception of an individual on production process (Gbetnkom, 2008). Although 
an individual realizes how important forests and trees for sustainable development and have percepted that 
environmentally production process is crucial for future generation, an individual may still practice an unfriendly 
production activity if the work environment force her or him to do so (Baird, 2014). So, brick producing context also 
crucial for sustainable traditional brick producing activities. 
Based on the reasoning, a model for this researach was developed. Previous educationan experiences and brick 
producing context are assumed to influence good perception on environmentally brick producing practice and the 
good perception is expected to stimulate thinking about environmentally friendly brick production process. Figure 1 
shows the model. 
 
 
 
 
 
 
  
 
 
 
 
Figure 1. Research model 
Source: developed for this study 
2. Data collection method 
In order to find out brick producer’s perception on firewood usage during brick production process, a series of 
depth interview with brick producers were conducted. Perception on firewood usage were assessed mainly in relation 
to their awareness on negative impact of the tree cutting and the source of the wood, and if the traditional brick-
producers anticipate other sustainable source of fuel rather than firewood. The depth interview enable the researcher 
to gain facts, opinions, motivations, awareness, and attitudes in relation to brick production practices (Aguinis, Pierce 
et al,. 2009, Babbie, 2011). 
A pilot study was conducted to determine potential respondents (Babbie, 2011). Two main criteria were applied 
during the process, whether the producer is an independent brick producer and whether firewood used come from 
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of firewood while the second criterium was used due to potential damage of the brick-producing process for the critical 
area of  Jeneberang Watersheed. Based on the criteria, 10 respondents were selected from four districts : Somba Opu, 
Palangga, Tinggi Moncong and Bonto Nompo. Details of the respondents are presented on table 1 below. 
                  Tabel 1: Respondent 
No Nama Kecamatan Jumlah Responden 
1 Somba Opu 2 
2 Kecamatan Pallangga 2 
3 Tinggi Moncong 3 
4 Bonto Nompo 3 
                  Source: primary data collected for this study 
4. Research Finding 
4.1. Brick Production Process 
There are five main steps on brick making process; obtaining clay, combine clay into mixture, form the brick, 
drying the brick and cooking the brick. 
a. Obtaining clay: clay is supplied by an independent supplier. When a brick producer begins to produce bricks, 
he orders clay from the independent supplier. The supplier brings the clay using medium size trucks. The 
price of clay for each truck is about Rp. 250.000,-. 
b. Combine clay into mixture: usually early in the morning, the clay is mixed manually using hand and foot.  
c. Form the brick: after mixed, the clay is formed using certain pattern based on the usual measurement. To 
prevent clay stick into the pattern, dusting sand is used. 
d. Drying the brick: after being formed, the new raw clay brick had to be dried. Rows of the new wet bricks 
were laid out in the sun or in special buildings to dry.  These special buildings had stacks of shelves in them 
and a roof overhead to prevent rain from damaging the drying bricks.   
e. The final step in the brick making process is cooking the bricks in special kilns.  Thousands of raw bricks 
are stacked in the kilns prior to the burn.  The circular shape of the kiln is not a random design, the circular 
shape helped keep the hot air circulating inside the kiln.  Once the fires are started, the temperature is kept at 
a low heat for several days.   
4.2. Firewood Usage and Environmental sustainability 
The first question relates to perception of the traditional brick producers on firewood usage and  environmental 
sustainability. The respondents know that firewood usage may harm environment. Tree needs time to grow while the 
brick production process need a huge amount of firewood. One of the respondent stated as follows: 
“We used around 3 trucks of firewood for cooking our bricks nearly every weeks. That’s a huge 
amount of wood and we have to get it to produce bricks. So, I believe that this activities harm 
environment but till now there is no choice for me and my family”. 
 
The brick producers realize that firewood usage may deteriorite forest and environment. A great amount of 
firewood usage is believed to stimulate tree cutting and harm forest environment in this case Jeneberang Watersheed 
environment. The awareness, however, has not generate positive impact on environment as there is no feasible 
alternative for the brick producers as a source of fuel. 
4.3. Perception on relation between brick production process and environmental  sustainability 
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In general, the respondents believe that little relation between brick producing activity and environmental 
sustainability. Except for the firewood usage, the respondents generaly believe that there are no correlation between 
brick making activities and sustainability of environment. As one of respondent stated : 
Our family has produced brick for more than 30 years. I think no environmental damage has been 
made as the consequence of our brick making activities. We do use a lot of firewood and the 
firewood usage may have bad impact on environment. But, I believe this business activity has little 
correlation with environmental sustainability”. 
 
The family believes that their brick producing activities are environmentally friendly with little bad impact on 
environmental. They believe that their brick producing activity still able to keep their environment sustain and feasible 
to be continued with similar method and source of raw material.  
5. Discussion 
Firewood is used in the final step in the brick making process.  As the brick-cooking process last at least for two 
days and consume not less than 5 m3  of firewood, the traditional brick-making releases a lot of CO2 in the air that 
may increase global warming. In addition, the business activities will stimulate tree cutting activities around the 
business area. So, the business activity can be said to be energy inefficient  and environmentally unsustainable. 
This study found that traditional brick producers realizes that firewood usage may deteriorite forest and 
environment. Firewood usage is realized as the potential stimulation of tree cutting and harm forest environment. The 
perception of the importance of trees and forest for sustainability is a positive indicator of more friendly brick 
producing process. The awareness, however, has not generate positive impact on environment as there is no feasible 
alternative for the brick producers as a source of fuel. Using firewood in brick-making industry – traditional kilns that 
use firewood as burning fuel have been assumed to be energy-inefficient and polluting and may have negative 
influence on global warming and environmental sustainability (Alam & Starr, 2009; Wood, 2005) and that is 
confirmed with the finding of this study. The use of firewood in the traditional brick making industry is believed to 
threat environmental sustainability as has claimed by Baird, (2014); Blom, Sunderland et al., (2010) and speed up 
global warming phenomenon as claimed by Alam & Starr, (2009); Manton, Health et al., (2011); Thahir, (2010). 
Using firrewood kilns will use large quantities could lead to deforestation (Agrawal & Ostrom, 2008; Beamish 
& Donovan, 1993; Manton, Health et al., 2011). A new way to produce bricks in environmentally friendly practice 
is needed.  
6. Conclusion and recomendation 
In conclusion, traditional brick producers have positive perception on environmental sustainability. The brick 
producers realizes that firewood usage may deteriorite forest and environment. A great amount of firewood usage is 
believed to stimulate tree cutting and harm forest environment in this case Jeneberang Watersheed environment. The 
awareness, however, has not generate positive impact on environment as there is no feasible alternative for the brick 
producers as a source of fuel. In addition, the traditional brick producers believe that their brick producing activities 
are environmentally friendly with little bad impact on environmental. They believe that their brick producing activity 
still able to keep their environment sustain and feasible to be continued with similar method and source of raw material.  
To stimulate more environmental friendly usage of fuel for cooking brick, it is suggested that scholars, non-
governmental organization as well as governmental organization to find inovative production process as well as new 
source of fuel. New method of producing bricks without cooking process would be environmentally beneficial. 
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